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(57)Abstract: 

PROBLEM TO BE SOLVED: To lower the manufacturing 
cost of a pattern by effectively utilizing a resist material 
which is a solute and reducing the man-hour required for 
fixing the resist material to a pattern forming surface by 
depositing the drops of fluidized materials prepared by 
dissolving the resist material in a solvent to the pattern 
forming surface, and solidifying the drops. 
SOLUTION: Fluidized materials 11 -In prepared by 
dissolving a resist material in a solvent by the ink jet 
method are applied to the pattern forming surface 1 00 of 
a transparent electrode film. Then the resist pattern 102 
formed on the surface 100 is solidified. Namely, a control 
circuit 5 heats the pattern 102 by supplying a control 
signal Sp to, for example, a solidifying device 6. The 
solidification is made with the purpose of improving the 
adhesion between the pattern 102 and surface 100 by 
evaporating the solvent Usually, heat treatment is used 
for the solidification. For performing the heat treatment, 
the pattern 102 is irradiated with the high-energy laser 

light of an excimer laser, etc., or the light emitting from an excimer lamp, etc. It is also possible 
to use infrared rays or electromagnetic waves of microwaves, etc., for heating the pattern 102. 
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CLAIMS 



[Claim(s)] 

[Claim l] The pattern manufacture 
approach characterized by having the 
process which makes the drop of a fluid 
which dissolved in the solvent the resist 
ingredient which is the pattern 
manufacture approach for forming a 
resist pattern in a pattern formation side, 
and is a solute adhere to said pattern 
formation side. 

[Claim 2] Said process is the pattern 
manufacture approach according to claim 
1 made to adhere to said pattern 
formation side by making the drop of said 
fluid breathe out from an ink jet type 
head. 

[Claim 3] Said process is the pattern 
manufacture approach according to claim 
1 of changing the concentration of the 
resist ingredient in said fluid according to 
the conditions needed for said resist. 
[Claim 4] Said process is the pattern 
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manufacture approach according to claim 
1 of changing the coating weight of said 
drop in per unit area of said pattern 
formation side according to the conditions 
needed for said resist. 
[Claim 5] The coating weight of said drop 
is the pattern manufacture approach 
according to claim 4 controlled by the 
count of adhesion of said drop in per unit 
area of said pattern formation side. 
[Claim 6] The coating weight of said drop 
is the pattern manufacture approach 
according to claim 4 controlled by the 
pitch between said drops made to adhere 
to said pattern formation side. 
[Claim 7] The coating weight of said drop 
is the pattern manufacture approach 
according to claim 4 controlled by the 
amount of said drop made to adhere at 
once. 

[Claim 8] Said fluid is the pattern 
manufacture approach according to claim 
1 that viscosity is adjusted to 20 or less cp 
by 1 or more cp, by adjusting the class or 
the amount of solvents of solute 
concentration and a solvent. 
[Claim 9] Said fluid is the pattern 
manufacture approach according to claim 
1 that viscosity is adjusted to 4 or less cp 
by 2 or more cp, by adjusting the class or 
the amount of solvents of solute 
concentration and a solvent. 
[Claim 10] Said fluid is the pattern 
manufacture approach according to claim 
1 that the surface energy is adjusted to 70 
or less mN/m by 20 or more mN/m, by 
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adjusting the class or the amount of 
solvents of solute concentration and a 
solvent. 

[Claim ll] Said fluid is the pattern 
manufacture approach according to claim 

1 that the surface energy is adjusted to 60 
or less mN/m by 30 or more mN/m. 
[Claim 12] Said fluid is the pattern 
manufacture approach according to claim 

2 which the contact angle over the 
ingredient which constitutes said head 
nozzle side is 30 degrees or more, and is 
adjusted so that it may become 170 or 
less degrees by adjusting the class or the 
amount of solvents of solute 
concentration and a solvent. 

[Claim 13] Said fluid is the pattern 
manufacture approach according to claim 
2 which the contact angle over the 
ingredient which constitutes said head 
nozzle side is 35 degrees or more, and is 
adjusted so that it may become 65 or less 
degrees by adjusting the class or the 
amount of solvents of solute 
concentration and a solvent. 
[Claim 14] The solute concentration in 
said fluid is the pattern manufacture 
approach according to claim 8 to 13 
currently adjusted to less than [ 10wt% ] 
more than at 0.01wt%. 
[Claim 15] The solvent in said fluid is the 
pattern manufacture approach according 
to claim 1 constituted with one or more 
solvents among a glycerol, a diethylene 
glycol, a methanol, ethanol, water, 
l,3dimethyl-2imidazolidinone (DMI), 



ethoxy ethanol, N.N-dimethylformamide 
(DMF), N-methyl pyrrolidone (NMP), or 
the ethylene glycol system ether. 
[Claim 16] Said resist ingredient is the 
pattern manufacture approach according 
to claim 1 which is either among 
cinnamicacid vinyl, novolak system resin, 
polyimide, or an epoxy system. 
[Claim 17] The pattern manufacture 
approach according to claim 1 further 
equipped with the process which is made 
to solidify the adhering drop and forms a 
resist pattern after the process to which 
the drop of said fluid is made to adhere, 
and the process which etches said pattern 
formation side in which said resist 
pattern was formed. 

[Claim 18] The ink jet type head 
constituted by said pattern formation 
side possible [ adhesion ] in the drop of a 
fluid which dissolved in the solvent the 
resist ingredient which is a pattern 
manufacturing installation for forming a 
resist pattern in a pattern formation side, 
and is a solute, The transport device 
constituted possible [ modification of the 
relative position of said ink jet type head 
and said pattern formation side ], It has 
the control unit which controls the drive 
by the regurgitation and said driving 
gear of said fluid from said ink jet type 
head. Said control unit By making the 
drop of said fluid adhere to said pattern 
formation side from the ink jet type head 
concerned, moving said ink jet type head 
along the pattern formation field of 
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arbitration by said transport device The 
pattern manufacturing installation 
characterized by being constituted 
possible [ formation of a resist pattern ]. 
[Claim 19] It is the pattern 
manufacturing installation according to 
claim 18 constituted possible 
[ modification of the concentration of the 
fluid which said ink jet type head is made 
to breathe out according to the conditions 
by which said control device is needed for 
said resist ] by constituting said ink jet 
type head possible [ the regurgitation ] 
alternatively in said fluid with which the 
concentration of a resist ingredient 
differs. 

[Claim 20] Said control device is a 
pattern manufacturing installation 
according to claim 18 constituted possible 
[ modification of the coating weight of 
said fluid made to adhere to said pattern 
formation side according to the conditions 
needed for said resist ]. 
[Claim 21] Said control unit is a pattern 
manufacturing installation according to 
claim 20 which changes the coating 
weight of said fluid made to adhere to 
said pattern formation side by controlling 
the count of the regurgitation of said drop 
which per unit area of said pattern 
formation side is made to breathe out. 
[Claim 22] Said control device is a 
pattern manufacturing installation 
according to claim 20 which changes the 
coating weight of said fluid by changing 
the pitch between the drops adhering to 



said pattern formation side, and making 
it adhere to said pattern formation side 
by controlling the regurgitation timing of 
said drop of said ink jet type head, and 
the bearer rate of said transport device. 
[Claim 23] It is the pattern 
manufacturing installation according to 
claim 20 which said ink jet type head is 
constituted possible [ modification of the 
amount of drops of said fluid breathed out 
by per time ], and changes the coating 
weight of said fluid made to adhere to 
said pattern formation side when said 
control device controls the amount of 
drops of said fluid which said ink jet type 
head is made to breathe out. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the pattern manufacturing 
technology which cancels the demerit of 
the lithography method by starting the 
pattern formation to a substrate, 
especially using an ink jet method etc. 
[0002] 

[Description of the Prior Art] The 
lithography method etc. has been used for 
manufacturing a minute circuit, for 
example, an integrated circuit, 
conventionally. For example, , 
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fundamental down stream processing of 
the lithography method is indicated by a 
"thin film handbook", edited by Japan 
Society for the Promotion of Science, and 
pp 283-293. According to this reference, 
the sensitive material called a resist, for 
example on a silicon wafer is applied 
thinly, and the photo mask according to 
the circuit pattern created by 
photoengraving process on the resist is 
carried out. Subsequently, it exposes and 
the resist of the field where light is not 
intercepted with a photo mask is exposed, 
a development is performed and the 
resist pattern according to a circuit 
pattern is prepared on a silicon wafer. 
And it was what performs etching from 
on a resist pattern, removes silicon, and 
fabricates silicon as a pattern. According 
to the above-mentioned reference in 
spreading of a resist, the spinner method, 
a spray method, the roll coater method, 
and dip coating have been used. For 
example, according to the spinner method, 
a resist ingredient is applied, while 
carrying a substrate on a rotation base 
and rotating a substrate at high speed. 
[0003] 

[Problem(s) to be Solved by the 
Invention] However, in the resist 
formation process usually used by the 
lithography method, there was 
unarranging [ to which a resist 
ingredient becomes useless ] - that a 
process increases and a limit is imposed 
on a resist ingredient. 



[0004] That is, in the conventional resist 
method of application, even if the fields 
used as the resist pattern of etching were 
very few, the resist ingredient had to be 
applied all over the field which forms a 
pattern, and the thickness control of a 
resist was also difficult. There was also a 
problem that the resist ingredient which 
95% or more not only becomes useless 
[ an ingredient ], but leaked on the 
occasion of spreading turned to the 
background of a substrate etc. in the 
applying method by the spinner 
especially. 

[0005] Moreover, by the conventional 
resist pattern formation approach, like 
resist spreading, a mask, exposure, 
development, and unnecessary resist 
removal, by the time it obtains a resist 
pattern, many production control is 
required, and the man day had started. 
And ingredients other than a resist - the 
amount of photo mask material requires 
a negative film - were also needed. When 
using screen -stencil and the blade 
method, a certain amount of ingredient 
waste could be prevented, but since there 
was no change in the thickness of a resist 
being the dyscontrol, the futility of a 
resist ingredient was fundamentally 
unsolvable. By the conventional approach, 
it was obliged to the futility of an 
ingredient, and the increment in a man 
- day, and had become the cause of a jump 
of a manufacturing cost so that these 
things might show. 
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[0006] Furthermore, conventionally, since 
the resist needed to be exposed, the resist 
was restricted to the material which has 
photosensitivity and selection of an 
ingredient was restricted. 
[0007] In view of above-mentioned 
un-arranging, these people have noticed 
that it can solve above-mentioned 
un- arranging entirely by using an ink jet 
method etc., and it hit on an idea to give a 
new selection branch to a pattern 
manufacturing technology. 
[0008] 

[Means for Solving the Problem] That is, 
the 1st technical problem of this 
invention is aiming at futility of a resist 
ingredient, and reduction of a man day, 
and lowering a manufacturing cost by the 
manufacture approach of preparing a 
resist locally. The 2nd technical problem 
of this invention is aiming at futility of a 
resist ingredient, and reduction of a man 
day, and lowering a manufacturing cost 
by offering the concrete alternative which 
adjusts the thickness of a resist. A resist 
is removing constraint it having to have 
photosensitivity and raising the 
selectivity of a resist by showing 
conditions for the 3rd technical problem 
of this invention preparing a resist locally. 
A resist is removing constraint it having 
to have photosensitivity and raising the 
selectivity of a resist by showing a 
presentation for the 4th technical 
problem of this invention preparing a 
resist locally, the 5th technical problem of 



this invention prepares a resist locally - 
this - ** - it is aiming at futility of a 
resist ingredient, and reduction of a man 
day, and lowering a manufacturing cost 
by offering the made manufacturing 
installation. 

[0009] Invention which solves the 1st 
technical problem of the above is the 
pattern manufacture approach for 
forming a resist pattern in a pattern 
formation side, and is equipped with the 
process which makes the drop of a fluid 
which dissolved the resist ingredient 
which is a solute in the solvent adhere to 
said pattern formation side, and solidifies 
it. In addition, if patterning of the resist 
is carried out to a position and 
etching-proof nature is in a resist 
ingredient, the process of exposure and 
development can be skipped. 
[0010] A "fluid" means the liquid 
equipped with the viscosity in which the 
regurgitation is possible from the nozzle 
of an ink jet type head here. The solvent 
of a "fluid" does not ask ** which is 
oiliness as it is aquosity If it has from the 
nozzle etc. the fluidity (viscosity) in which 
the regurgitation is possible, even if it 
will be enough and the particle which is 
solid matter as a resist ingredient will 
distribute, what is necessary is just a 
fluid as a whole. Moreover, even if 
"pattern formation sides" is a flat surface, 
a curved surface, and a field to which a 
pattern is made to adhere regardless of 
concave convex any they are and is fields 
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where a substrate etc. is hard, they may 
be fields on a film with flexibility. 
[0011] As for the above-mentioned 
process, it is desirable by making the 
drop of a fluid breathe out from an ink jet 
type head to make it adhere to a pattern 
formation side here. That is, although 
various kinds of approaches, such as 
various print processes, are applicable as 
an approach to which a fluid is made to 
adhere, it is because a fluid can be made 
to adhere to the location of the 
arbitration of a pattern formation side by 
the thickness of arbitration with a cheap 
facility according to the ink jet method. 
Even if it is the piezo jet method which 
makes a fluid breathe out by the volume 
change of a piezo electric crystal 
component as an ink jet method, when a 
steam occurs rapidly by impression of 
heat, you may be the method which 
makes a fluid breathe out. 
[0012] Moreover, viscosity needs to be 
adjusted to 20 or less cp by 1 or more cp 
by adjusting the class or the amount of 
solvents of solute concentration and a 
solvent as conditions required of a fluid 
by invention which solves the 3rd 
technical problem of the above. It is 
because a solid content content will 
become [ too little ] and membrane 
formation nature will worsen, if viscosity 
is lower than lcp, and is because the 
smooth regurgitation will not be made 
but the blinding frequency of a nozzle 
hole will become high, if viscosity is 



higher than 20cp. It is more desirable 
that viscosity is furthermore adjusted to 
4 or less cp by 2 or more cp. It is because 
membrane formation nature is good and 

* the blinding frequency of a nozzle hole is 
low, if it is the viscosity of this range. 
[0013] Moreover, the drop of a fluid needs 
to adjust the surface energy to 70 or less 
mN/m by 20 or more mN/m by adjusting 
the class or the amount of solvents of 
solute concentration and a solvent. It is 
because the wettability in the 
circumference of a. nozzle hole will 
increase and the flight deflection of a 
drop will arise, if surface energy is lower 
than 20 mN/m, and is because the 
meniscus configuration in the tip of a 
nozzle is not stabilized, so control of 
discharge quantity or regurgitation 
timing will become difficult if surface 

-.energy is higher than 70 mN/m. It is 
desirable that surface energy is adjusted 
to 60 or less mN/m by 30 or more mN/m. 
[0014] Moreover, the adhesion of a fluid 
and a pattern formation side can be 
measured according to a contact angle. 
By adjusting the class or the amount of 
solvents of solute concentration and a 
solvent, the contact angle over the 
ingredient which constitutes said head 
nozzle side is 30 degrees or more, and the 
fluid needs to be adjusted so that it may 
become 170 or less degrees. It is because 
the wettability in the circumference of a 
nozzle hole will increase and the flight 
deflection of a drop will occur, if a contact 
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angle is smaller than 30 degrees, and is 
because the meniscus configuration in 
the tip of a nozzle is not stabilized, so 
control of discharge quantity or 
regurgitation timing will become difficult 
if a contact angle is larger than 170 
degrees. The contact angle over the 
ingredient which constitutes said head 
nozzle side especially is 35 degrees or 
more, and it is desirable to be adjusted so 
that it may become 65 or less degrees. 
[0015] Moreover, as for the solute 
concentration in a fluid, it is desirable to, 
be adjusted to less than [ 10wt% ] more 
than at 0.01wt%. It is because the resist 
layer of sufficient thickness cannot be 
formed if solute concentration is lower 
than 0.01wt(s)%, and the regurgitation of 
a lot of fluids is not carried out, so 
viscosity will be raised to the extent that 
the regurgitation of a fluid is made 
difficult if effectiveness is bad and solute 
concentration is larger than 10wt(s)%. 
[0016] For example, in invention which 
solves the 4th technical problem of the 
above, the solvent in a fluid is constituted 
by one or more solvents among a glycerol, 
a diethylene glycol, a methanol, ethanol, 
water or l,3 dimethyl-2 imidazolidinone 
(DMI), ethoxy ethanol, 

N.N-dimethylformamide (DMF), 
N methyl pyrrolidone (NMP), or the 
ethylene glycol system ether. It is because 
the above-mentioned conditions can be 
satisfied by mixing these solvents. The 
resist ingredient which is a solvent again 



is either among cinnamicacid vinyl, 
novolak system resin, polyimide, or epoxy 
* system resin. As long as it fulfills the 
above-mentioned conditions, of course 
and the resistance over the etchant at the 
time of etching is fulfilled, ingredients 
other than these may be used. 
[0017] It consists of invention which 
solves the 2nd technical problem of the 
above so that the concentration of the 
resist ingredient in a fluid may be 
changed according to the conditions 
needed for a resist. Moreover, the coating 
weight of the drop in per unit area of a 
pattern formation side may be changed. 
As an approach to change the coating 
weight of a drop, control by the count of 
adhesion of the drop in per unit area of a 
pattern formation side, or it controls by 
the pitch between the drops made to 
adhere to a pattern formation side, or 
controls by the amount of the drop made 
to adhere at once. 

[0018] Moreover, in this invention, it has 
further the process which is made to 
solidify , the adhering drop and forms a 
resist pattern after the process to which 
the drop of a fluid is made to adhere, and 
the process which etches the pattern 
formation side in which the resist pattern 
was formed. Patterning of a substrate can 
be performed, if it combines with resist 
spreading of this invention and these 
processes are processed. 
[0019] Invention which solves the 5th 
technical problem of the above is a 
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pattern manufacturing installation for 
forming a resist pattern in a pattern 
formation side, and is equipped with the 
following configurations. 
[0020] a) The ink jet type head 
constituted by the pattern formation side 
possible [ adhesion ] in the drop of a fluid 
which dissolved the resist ingredient 
which is a solute in the solvent (the 
injection method by air bubbles is 
sufficient also as a piezo jet type). 
[0021] b) The transport devices 
constituted possible [ modification of the 
relative position of an ink jet type head 
and a pattern formation side ] (a step 
motor, rotation-class leveling movement 
translator, etc.). 

[0022] c) The control units which control 
the drive by the regurgitation and driving 
gear of a fluid from an ink jet type head 
(a computer, sequencer, etc.). This control 
device is constituted possible [ formation 
of a resist pattern ] by making the drop of 
a fluid adhere to a pattern formation side 
from the ink jet type head concerned, 
moving an ink jet type head along the 
pattern formation field of arbitration by 
the transport device. 
[0023] 

[Embodiment of the Invention] Hereafter, 
the gestalt of operation of this invention 
is explained with reference to a drawing. 
(Explanation of a configuration) The 
block diagram of the pattern 
manufacturing installation used for 
drawing 1 with this operation gestalt is 



shown. This pattern formation 
equipment is equipped with the ink jet 
type heads 21-2n (n is the natural 
number of arbitration), Tanks 313n, the 
transport device 4, and the control circuit 
5 as shown in drawing 1 . 
[0024] Fluids 11* In dissolve the solute 
whose each is a resist ingredient in a 
solvent, and are manufactured. Each 
fluids 11- In are stored in Tanks 31-3n, 
respectively, and if the pressure of an ink 
jet type heads [ 21-2n ] pressurized room 
falls, each fluid will be supplied to the 
pressurized room of an ink jet type head 
from a tank. 

[0025] As conditions required of each 
fluid, viscosity needs to be adjusted to 20 
or less cp by 1 or more cp by adjusting the 
class or the amount of solvents of solute 
concentration and a solvent. It is because 
a solid content content will become [ too 
little ] and membrane formation nature 
will worsen, if viscosity is lower than lcp, 
and is because the smooth regurgitation 
will not be made but the blinding 
frequency of a nozzle hole will become 
high, if viscosity is higher than 20cp. It is 
more desirable that viscosity is 
furthermore adjusted to 4 or less cp by 2 
or more cp. It is because membrane 
formation nature is good and the blinding 
frequency of a nozzle hole is also low, if it 
is the viscosity of this range. 
[0026] Moreover, the drop of a fluid needs 
to adjust the surface energy to 70 or less 
mN/m by 20 or more mN/m by adjusting 
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the class or the amount of solvents of 
solute concentration and a solvent. It is 
because the meniscus configuration in 
the tip of a nozzle is not stabilized, so 
control of discharge quantity or 
regurgitation timing will become difficult 
if the wettability in the circumference of a 
nozzle hole will increase if surface energy 
is lower than 20 mN/m, the flight 
deflection of a drop arises and surface 
energy is higher than 70 mN/m. It is 
desirable that surface energy is adjusted 
to 60 or less mN/m by 30 or more mN/m. 
[0027] Moreover, the adhesion of a fluid 
and a pattern formation side can be 
measured according to a contact angle. 
By adjusting the class or the amount of 
solvents of solute concentration and a 
solvent, the contact angle over a pattern 
formation side is 30 degrees or more, and 
the fluid needs to be adjusted so that it 
may become 170 or less degrees. It is 
because the wettability in the 
circumference of a nozzle hole will 
increase and the flight deflection of a 
drop will arise, if a contact angle is 
smaller than 30 degrees, and since the 
meniscus configuration in the tip of a 
nozzle will not be stabilized if a contact 
angle is larger than 170 degrees, control 
of discharge quantity or regurgitation 
timing is difficult. The contact angle 
especially over a pattern formation side is 
35 degrees or more, and it is desirable to 
be adjusted so that it may become 65 or 
less degrees. 



[0028] Moreover, as for the solute 
concentration in a fluid, it is desirable to 
be adjusted to less than [ 10wt% ] more 
than at 0.01wt%. It is because the resist 
layer of sufficient thickness cannot be 
formed if solute concentration is lower 
than 0.01wt(s)%fand the regurgitation of 
a lot of fluids is not carried out, so 
viscosity will be raised to the extent that 
the regurgitation of a fluid is made 
difficult if effectiveness is bad and solute 
concentration is larger than 10wt(s)%. 
[0029] The example of a presentation of a 
resist ingredient (solute) and a solvent is 
shown in Table 1. 



[0030] 
[Table l] 
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[0031] In Table 1, if nonphotosensitivity 
polyimide has etching-proof nature, it is 
usable from photosensitivity being 
unnecessary, and since it is possibility, 
the advantage of fluid-being easy toize is 
in DMF. Moreover, since novolak system 
resin may not have a sensitization radical, 
synthetic cost not only becomes low, but it 
has the merit that the width of face of 
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solvent selection spreads. Cinnamicacid 
vinyl and epoxy system resin are also 
effective at the same reason. y 
[0032] Moreover, a glycerol and a 
diethylene glycol can be used as lubricant. 
Water, a methanol, the Cellosolve system 
solvent, and a cyclohexanone are added to 
the above-mentioned solute, a solvent, 
lubricant, and a pan, and a 
physical-properties value is adjusted so 
that the physical conditions as the 
above-mentioned fluid may be suited. In 
addition, as long as it fulfills the 
above-mentioned conditions and the 
resistance over the etchant at the time of 
etching is fulfilled, ingredients other than 
the above may be used as a solute, a 
solvent, and lubricant. 
[0033] The ink jet type heads 21-2n are 
equipped with the respectively same 
structure. Any head is constituted by the 
ink jet method possible [ the 
regurgitation / a fluid ], and it is enough. 
Fluid Ix from tank 3x (x is the number of 
the arbitration of 1 - n) are supplied to 
ink jet type head 2x due to one to one. If 
an ink jet type head is the piezo jet 
method of for example, a mold on demand, 
it equipped one field of the pressure room 
substrate equipped with two or more 
pressurized rooms with the diaphragm, 
and is equipped with the piezo electric 
crystal component from which the 
piezoelectric ceramic crystal was pinched 
by the electrode layer by the location 
corresponding to the pressurized room of 



the diaphragm. The nozzle plate which 
prepared the nozzle hole is stuck on the 
field of another side of a pressure room 
substrate. The fluid which raises 
conductivity from a tank is supplied to a 
pressurized room. And if a volume change 
arises for a piezo electric crystal 
component by supplying the 
regurgitation signal Sh from a control 
circuit 5 between the electrode layers of a 
piezo electric crystal component, pressure 
variation will be produced in a 
pressurized room. If pressure variation is 
produced in a pressurized room, the drop 
of a fluid will be breathed out from a 
nozzle hole. 

[0034] In addition, you may be a head 
configuration by cellular method which 
heat is applied [ method ] to the fluid 
other than the above-mentioned 
configuration with a heating element as 
[ above-mentioned ] ink jet type head 2x, 
and makes a drop breathe out by the 
expansion. However, it becomes 
conditions that fluid lx do not deteriorate 
with heat etc. 

[0035] Tanks 31 -3n store the 
above-mentioned fluids 11- In, 

respectively, and the ink jet type heads 
21-2n constitute 11- In of each fluid 
possible [ supply ] through the pipe. If a 
resist ingredient is limited to one kind, of 
course, it is not necessary to carry out two 
or more **** preparation also with a tank, 
an ink jet type head, and a fluid. 
[0036] The transport device 4 is equipped 
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with the motor 41, the motor 42, and the 
rotation-class leveling movement 
translator that is not illustrated. The 
motor 41 is constituted by X shaft 
orientations Gongitudinal direction of 
drawing 1 </A>) possible [ conveyance ] in 
ink jet type head 2x according to the 
driving signal Sx. The motor M2 is 
constituted by Y shaft orientations (the 
depth direction of drawing l) possible 
[ conveyance ] in ink jet type head 2x 
according to the driving signal Sy. You 
may have the motor and the device which 
a head is conveyed in the vertical 
direction, i.e., Z shaft orientations. In 
addition, the transport device 4 is enough 
if it has relatively the configuration 
which can change for the location of ink 
jet type head 2x to a substrate 1. For this 
reason, even if it prepares the 
configuration to which the installation 
base of a substrate is moved so that the 
substrate 1 other than the 
above-mentioned configuration may move 
to ink jet type head 2x, the configuration 
to which both ink jet type head 2x 
substrates 1 are moved may be prepared. 
[0037] A control circuit 5 is equipped with 
CPU which is a computer apparatus and 
is not illustrated, memory, an interface. 
circuitry, etc. When a control circuit 5 
performs a predetermined program, 
making the equipment concerned enforce 
the pattern manufacture approach of this 
invention is constituted possible. That is, 
in making the drop 10 of a fluid breathe 



out, when supplying the regurgitation 
signals Shl Shn to ink jet type heads 
[ 212n ] either and moving the head 
concerned, it is constituted by motors 41 
or 42 possible [ supply of driving signals 
Sx or Sy ] . Moreover, the pattern 
positional information which is data for 
specifying pattern formation as memory 
is memorized in the control circuit 5. This 
information is inputted by the user, or is 
analyzed and generated by reading a 
pattern Fig. with a scanner etc. 
[0038] In addition, when making 
solidification perform from ink jet type 
head 2x in parallel to fluid spreading to 
the drop 10 of a fluid, you may have the 
solidification equipment 6 further. 
Corresponding to the control signal Sp 
with which a solidification equipment 6 is 
supplied from a control circuit 5, physical 
and performing physicochemical and 
chemical preparation to a drop 10 or the 
pattern formation side 100 are 
constituted possible. For example, 
making heating / desiccation processing 
by blasting of hot blast, laser radiation, 
and lamp exposure and the chemical 
change processing by administration of a 
chemical perform is constituted possible. 
[0039] (The manufacture approach) Next, 
based on drawing 3 thru/or drawing 7 , 
the pattern manufacture approach of this 
operation gestalt is explained. In each 
drawing, (a) shows the production process 
sectional view of the substrate which 
forms a pattern, and (b) shows the top 
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view of the substrate seen from the 
pattern formation side. In the following 
explanation, the case where the 
transparent electrode film is formed in a 
glass substrate is illustrated. Such a 
substrate is used abundantly with a 
display panel. As shown in drawing 3 ' 

thru/or drawing 7 , the pattern 

manufacture approach in this operation 
gestalt is constituted by an etched layer 
formation process, the fluid spreading 
process, the solidification process, the 
etching process, and the removal process. 
[0040] Etched layer formation process 
( drawing 3 ) • An etched layer formation 
process is a process which forms the 
transparent electrode layer 101 grade 
used as an etched layer on a substrate 1. 
A substrate 1 has a mechanical strength, 
has light transmission nature, and cuts a 
stable thing, for example, glass, and a 
quartz in a predetermined configuration 
physically and chemically. The 
transparent electrode film 101 becomes 
an electrode for supplying electric field to 
liquid crystal etc. What has conductivity 
and has light transmission nature as an 
ingredient of a transparent electrode, for 
example, ITO and a mesa, is used. The 
formation approach of the transparent 
electrode layer 101 uses various kinds of 
coating methods, such as the spinner 
method, a spray method, the roll coater 
method, and the die coat method. This 
process is processed with different 
coating equipment from the pattern 



manufacturing installation of this 
invention. 

[0041] Fluid spreading process ( drawing 
4 ) : A fluid spreading process is a process 
which applies the fluids ll ln which were 
applied to this invention and melted the 
resist ingredient to the solvent with the 
ink jet method on the pattern formation 
side 100 of the transparent electrode film 
101. Concrete processing is shown in the 
flow chart of drawing 2 . 
[0042] A user inputs conditions into . a 
control circuit 5 using an input unit first 
(Si). A control circuit 5 chooses the fluid 
(referred to as 10) which conforms to the 
inputted conditions, and specifies the ink 
jet type head 2 to which this fluid 10 is 
supplied. Of course, a user may choose 
either among Fluids 11- In manually. It is 
also important to choose a resist 
ingredient so that a resist pattern may 
not be destroyed under the etchant used 
at an etching process ( drawing 6 R> 6), 
or etching conditions. 
[0043] Subsequently, a user specifies the 
coating weight of a fluid as a control 
circuit 5 using an input unit (S2). For 
example, it specifies by the thickness of a 
resist layer to form. A control circuit 5 
determines the driving signals Sx and Sy 
supplied to the regurgitation signal Sh 
supplied to the ink jet type head 2 
according to assignment of this, coating 
weight, or a transport device 4. That is, 
the pitch between the drops of the fluid 
on the count and pattern formation side 
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where a drop is breathed out by per the 
amount of drops of the fluid 10 breathed 
out by per time from the ink jet type head 
2 and unit area is defined so that it may 
adhere to a fluid in the coating weight 
specified by the user. The amount of 
drops of the fluid breathed out by per 
time can be controlled by the electrical 
potential difference of the regurgitation 
signal Sh added to ink jet type record 2 
head, when a piezo electric crystal 
component has an 

electrical-potentialdifference 
dependency in a volume change. The 
count by which a drop is breathed out by 
per unit area is decided by the correlation 
of the bearer rate of the ink jet type head 
2, and the fluid regurgitation frequency 
from the ink jet type head 2. The pitch 
between the drops of the fluid on a 
pattern formation side is also decided by 
same relation. 

[0044] Subsequently, the control circuit 5 
is made to adhere in the coating weight 
which had the fluid specified as a pattern 
configuration with reference to pattern 
positional information (S3-S10). As 
pattern positional information is shown 
in drawing 8 R> 8, the starting point of a 
pattern, a target point, and a terminal 
point are set up as a set of a coordinate 
value for every pattern. The 1st pattern 
PI shown in drawing 8 (a) serves as 
continuation of a segment, and the target 
points P10 P15 are set as the top-most 
vertices of a segment. The control circuit 



5 breathes out the fluid in accordance 
with the segment at the time of pattern 
formation, conveying the ink jet type 
head 2 in accordance with the segment of 
a certain target point and following 
target point. Moreover, about the 
curvilinear pattern, as pattern positional 
information, a curve is divided into the 
set of a short segment and the target 
point is set as the top most vertices. For 
example, by the curvilinear pattern P2 
shown in drawing 8 (b), the target points 
P20-P27 are set up so that a pattern may 
be mostly formed along with a curve. By 
the area pattern P3 furthermore shown 
in drawing 8 (c), by making a head go, the 
target points P30 P43 are set up so that a 
fluid can be applied to the whole field. 
[0045] Based on the above-mentioned 
pattern positional information, a control 
circuit 5 reads starting point positional 
information, and conveys the ink jet type 
head 2 to up to a starting point location 
(S3). Subsequently, the target point of one 
beyond is read and the regurgitation of a 
fluid is started by (S4) and the 
regurgitation frequency of the drop 10 
which was set up or was judged (S5). And 
conveyance of the ink jet type head 2 is 
started (S6). If conveyance of the ink jet 
type head 2 is continued (S6) and a target 
coordinate is reached unless a target 
coordinate is reached (S7:NO) (S7:YES), 
the following target point will be set up 
further or it will be judged for a pattern 
whether it is termination (S9). As long as 
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the pattern is continuing (S9 : NO), the 
regurgitation of a fluid 10 and 
conveyance of a head are continued 
(S4-S7). If a pattern is completed, it will 
be inspected whether there is any pattern 
to which a fluid should be made to adhere 
otherwise (SlO). When there are other 
patterns, formation of (SlO- YES) and its 
pattern is performed (S3 - S9). 
[0046] Of the above processing, the resist 
pattern 102 the fluid 10 carried out [ the 
resist pattern ] optimum dose adhesion is 
formed on the pattern formation side 100. 
A total of four patterns are formed in 
drawing 4 (b). Pattern formation is 
carried out so that the round trip of the 
ink jet type head 2 may be repeated in 
the case of the pattern which is not a line, 
or a pattern with wide width of face and 
it may become desired width of face. 
[0047] Solidification process ( drawing 
5 ) : ' A solidification process is a process 
which solidifies the resist pattern 102 
formed on the pattern formation side 100. 
A control circuit 5 supplies a control 
signal Sp to a solidification equipment 6, 
and heats a resist pattern 102. 
Solidification evaporates a solvent 
component and aims at raising adhesion 
with a pattern formation side. Usually, 
heat-treatment is common. It is not 
necessary to divide into prebaking 
(predrying) and postbake like before, and 
to process, and a solvent component can 
be evaporated at a stretch and adhesion 
can be raised. In order to heat-treat, high 



energy laser beams, such as excimer laser, 
are irradiated, or an excimer lamp etc. is 
irradiated. Moreover, electromagnetic 
waves, such as infrared radiation and 
microwave, may be supplied and heated. 
Moreover, a substrate may be taken out 
from this pattern manufacturing 
installation, and you may heat directly 
with an electric furnace etc. As 
solidification, the chemical preparation 
other than heat-treatment is applicable. 
That is, it is the approach of depositing a 
solid compound and using as a pattern by 
applying to a pattern in piles a resist 
ingredient and a compound which 
triggers a chemical reaction by the ink jet 
method. In addition, it may carry out 
irradiating a laser beam one by one etc. to 
the resist pattern with which the 
adhesion activity ended in parallel to the 
adhesion activity of a fluid, and 
solidification may be performed. Of the 
above solidification, the resist pattern 
102 which the resist ingredient solidified 
is formed. If this processing finishes, even 
if it will lean a substrate 1, a pattern does 
not collapse. 

[0048] Etching processing ( drawing 6 ) : 
An etching process is a process which 
performs etching from on a resist pattern 
102, and etches the etched layer 101 into 
the configuration of a resist pattern. 
According to the ingredient of an etched 
layer, the well-known etching methods, 
such as wet etching and dry etching, are 
applied to the etching approach. For 
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example, if a transparent electrode is 
etched, fluoric acid etc. will be used for 
etchant. The transparent electrode film 
101 is removed by this etching process as 
a resist pattern 102. 

[0049] Removal process ( drawing 7 ) ' A 
removal process is a process which 
removes the resist pattern which became 
unnecessary from the substrate which 
etching ended. Since a resist pattern 102 
is unnecessary if etching finishes, a 
solvent which melts a resist ingredient 
removes a resist pattern. For example, it 
is immersed in strong acid, such as a 
remover [ which uses as a principal 
component the phenol heated from 120 
degrees C to 130 degrees C, and the 
organic solvent of a halogen system ], 
heat concentratedsulfuricacid, 
fumingnitric-acid, and 
sulfuricacid-hydrogen peroxide, and 
exfoliates. 

[0050] Since a resist ingredient can be 
locally prepared with an ink jet method 
according to this operation gestalt as 
mentioned above, there is little waste of a 
resist ingredient. Moreover, since the 
coating weight of a resist ingredient is 
controllable per drop, a resist ingredient 
is not used superfluously. Since a resist 
ingredient does not furthermore need to 
be photosensitivity, it is also possible to 
use the ingredient which was not able to 
be used conventionally as a resist 
ingredient. 

[0051] (Other modifications) it is not 



based on the above-mentioned operation 
gestalt, but this invention can be 
deformed and applied to versatility For 
example, although patterning of the 
transparent electrode film was carried 
out to substrates, such as glass, at the 
above-mentioned process, this invention 
can be applied to all the pattern 
formation conventionally formed with 
lithography, without adhering to this. For 
example, it can form by applying to 
patterning of the substrate which lays 
discrete part, or a semiconductor circuit, 
without taking semi conductors, such as 
an assembly substrate, IC, and LSI, and 
a low manufacturing cost taking 
complicated production control with a 
small facility. The pattern furthermore 
formed in a pattern formation side may 
be formed in a pattern formation side not 
only for an electrical circuit but for the 
mechanical ******-[ again ] purpose. It is 
because the advantage of the ink jet 
method that a detailed pattern can be 
easily formed with a cheap facility can be 
made to enjoy as it is. For example, it is 
applicable also to the alphabetic 
character formation using the special 
ingredient which was being 
conventionally performed with the airline 
printer. 

[0052] Moreover, surface treatment 
processing may be beforehand performed 
to a pattern formation side before the 
regurgitation of the fluid by the 
above-mentioned ink jet method. The 
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adhesion of a fluid improves by surface 
treatment. For example, well-known 
various approaches, such as the approach 
to which a reverse spatter is applied with 
the approach of applying a silane 
coupling agent according to the existence 
of the polar molecule of a fluid as 
processing which carries out surface 
treatment so that a pattern formation 
side may be equipped with compatibility, 
an argon, etc., corona discharge 
treatment, plasma treatment, UV 
irradiation processing, ozonization, and 
cleaning processing, are applied. When a 
fluid does not contain a polar molecule, 
well-known various approaches, such as 
the approach to which a reverse spatter is 
applied with the approach of forming 
porous membrane, such as the approach 
and aluminum oxide which apply a silane 
coupling agent, and a silica, an argon, etc., 
corona discharge treatment, plasma 
treatment, UV irradiation processing, 
ozonization, and cleaning processing, can 
be applied. 
[0053] 

[Effect of the Invention] Since it had the 
process which prepares a resist locally 
according to this invention, compared 
with the case where lose the futility of a 
resist ingredient and it carries out by the 
lithography method, a man day can be 
reduced sharply, and, thereby, a 
manufacturing cost can be lowered. 
[0054] Since the concrete alternative 
which adjusts the thickness of a resist 



was shown according to this invention, by 
thinking about the approach that it is 
most suitable out of these approaches, 
futility of a resist ingredient and 
reduction of a man day can be aimed at, 
and a manufacturing cost can be lowered. 
[0055] Since the conditions of the fluid for 
preparing a resist locally were shown 
according to this invention, if it is the 
range which fulfills this condition, it 
becomes usable as a resist and a limit of 
resist selection can be expanded. 
[0056] According to this invention, the 
room of the resist selection in a user is 
expandable by showing the presentation 
for preparing a resist locally concretely. 
[0057] according to this invention, a 
resist is prepared locally - this - ** - 
since the made manufacturing 
installation was offered, if resist 
formation is performed using this 
equipment, futility of a resist ingredient 
and reduction of a man day can be aimed 
at, and a manufacturing cost can be 
lowered. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll It is the block diagram of the 
pattern manufacturing installation in the 
operation gestalt of this invention. 
[Drawing 21 It is a flow chart explaining 
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the pattern manufacture approach in an 
operation gestalt. 

[Drawing 31 It is the explanatory view of 
an etched layer formation process, and (a) 
is a substrate sectional view and (b) is a 
substrate top view. 

fDrawing 41 It is the explanatory view of 
a fluid adhesion process, and (a) is a 
substrate sectional view and (b) is a 
substrate top view. 

fDrawing 5l It is the explanatory view of 
a solidification process, and (a) is a 
substrate sectional view and (b) is a 
substrate top view. It is a regurgitation 
process at the time of using the fluid 
containing a particle. 

fDrawing 61 It is the explanatory view of 
an etching process, and (a) is a substrate 
sectional view and (b) is a substrate top 
view. It is a heating process at the time of 
using the fluid containing a particle. - 
fDrawing 7l It is the explanatory view of 
a removal process, and (a) is a substrate 
sectional view and (b) is a substrate top 
view. It is an adhesion film formation 
process at the time of using adhesives. 
fDrawing 81 It is the explanatory view of 
pattern positional information. 
[Description of Notations] 
1 •- Substrate 

2, 2x, 21-2n - Inkjet type head 

3, 3x, 31-3n - Processor 

4 Transport device 

5 - Control circuit 

6 • Solidification equipment 

lx, 11- In • Fluid (pattern formation 



ingredient) 

i 

100 ■■ Pattern formation side 

101 - Transparent electrode film 

102 Resist pattern 



[Translation done.] 
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[ooi6] m*.t£±um4<D$km*M&:3-z&m\£i3 

-^f;W-2-1 , ?f/!l-/yy (DM I) , ^h^r 
->m*/— ;K N, N-^f/^/VAT? K (DM 
F) % N-^f;Wfpy KV (NMP) ^fcttm^wv 

y* y = -/L^m-yvKa 5 *, i £jt±©WBEK: i 9 til/ft $ 
*lti^5. ^Ht>W^JSrS^5Cilc:J:9±IS^#Sr 

•^^fili, ^-f^gft'^/K StfryflMm* 7ti 

t}*>5Ay±IE*#4r3tefcL3i s ,^->'^{c*5Jt53is'^ 

[0 0 17] ±IB«2<DBIjHSri!¥ft-r5»WCH:, 

^racDf S '^«t9^bfc9, -Efcf****5tt 
30 ?jS(Di(^J;9»JPbfc9i-?)o 

[0 0 18] *fc*^BJT-f4, «E»flco««Srf«t*S-& 

h n sk©/< * - = v y am 7L -s o 

[0 0 19] ±.ftm5<DWkM&M&:i-?>&Wte. *9 — 
40 [ 0 0 2 0 ] a ) Mt'fcS httfi^ltl* 

$ * fc mm # <d m m * * * - >- ^ b jc m m ^ m \c mi& 

[0 0 2 1 ] b) ^^yx^K^s/Kt^-yf 

[0 0 2 2] c) -f^^iy h5C-y K*»5>Oj5IE»* 
©8taJ3J:tf«»*«»c:J:5IB»Srf|i!]»i-5#J»^ll 
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[0 0 2 3] 

II,Tt J: 5 'f >^ v'i 7 hS^7 K 2 1 ~ 2 n (n 

[0 0 2 4] m.WiW 1 1 ~ 1 n itttlZ'tltf Ui?x htf 

tttt 1 1 ~ 1 n itttitt* ^31~3n tdgf jg^fr 
T*3 9 , 4 y y K 2 1 ~ 2 n tDflPJBE^CD 

•jE*asT#« t >-y a»<b-r ^y s?* y hs: 

[0025] &vmmz.m*zti&3i«Fb tt, 

iU c p)^±T'2 0 c p WTtefSfi&Jx-C^Si&Sas*. 
5. #£*/* 5 1 c p J: 9 tev * t HJK^#**s»'> i * 
9, ^BH4*s»<*5 9, tt**2 0c'p«t!) 

<*5d»fet?*>5. ^tl:M^2cp«J:f4cp&( 

[0026] *fe«»flco^«ftt, mm<Dm 



5 

*— #2 0mN/mHK*7 0 mN/m«Tf;:lJ|g£;h,T 

-^is^t y x/i'Kmmx'vmH&tfmjzLs mm<om 

n&fr 9 7 OmN/mi 0*iBx^-#li 

So ^B^A-^— ^3 OmN/mHiTe OmN/m 

[0027] %itmmto-k'<*-^Mimi:<D&m&te 

aSSfcfi^iSrfME:*-* r £ ic J; 9 ^^-y«i 
l=»i-5*tt**S3 0«£ilJ:-Cl 7 OSETFtefcS <fc 5 

y X^jgat?<DSItb1±/55tg^: LJKjS©^tT*^ 9 

zo [oo 2 8] *fc«EKi#k:S3»t5iSStai«f±o. o 1 w 
t %JW±T-1 0 w t%WT(-PS*ttT^2>^ t*s#t 
Lv\, SfiSS^o. 0iwt%i9i^t#irolS 

ft t * <o x®m&m < „ mKWk&& iowtwo*t^ 
[002 91 SH;, wv?^ htm tmmvm 

[00 30] 

*30 [mi] 









MI), inh*^*-/— /K N, N-t? 
^M^Ar^ F (DMF)s N-^ 
iUtTD'J H> (NMP) 
try a—juft^—^jv&SiD 1 W± 



[0 0 3 1] mi {cfcM^T, «*.tf#l83tttaK y -f 5 K 
SJtl^^Tti^fcft. -a-J*3^ 

X'hZe 

[0 0 3 2] *fc, SmttirLTH. /UtUy^i 



jg-g-TS -J: 5 fc, ^ttffi^Wfii-So ftfc\ ±IS^#$r 
[0 0 3 3] -fy^-yxy hit— j/ K 2 1 ~ 2 ri (i^rix 
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?y^3x ( x tt 1 ~ n ©ft*©*) frb 
<Dffi$)W 1 xfr'O'? h5£— y K2 x»c— *J— CD 

UT#J»lallS5*»?)OettiJ«*S h*Sffi««c*^©«« 

[0 0 3 4] ^*D±IE^r 1 y hiC^ y K 2 x i: L 

[0035] ?y^31~3n fi±SESK»)# 1 1 ~ 1 n 
l-lnSr^y^-^xy s/ K 2 1 ~ 2 n id^oT 

[0 0 3 6] jJfri£g»4Ji, ^e-*4 1, ^4213 

x vmTF ufc v ^mteiiift— *¥iiib^^« *m tlx v * 
s. -=e— ^ 4 i fifgtMt^sx^j&cT-r^v^y h 

3/^y K2 xSrXtt*(6] ((§1 1 fc*j£pTtBfc 

l^^iy hiC^y K2 xSrYtt^rS] (El 1 coUff^* 
|6J) fc*&nrtBfc*WS£*i,-CV*5. ~y K*r±T#fil, 
•f**3*>Ztt*lRlfc«iSi-5*-^i:«l#*«|*.TV^ 

t> j; \i\ te&mmmw. 4 f±s« 1 Kn-tz^ -y* *y~ ? 

h5£~y K2xWLtf< J: 

y K2 xISl fctrit>k:|b*>+«j**:Rtt-Ct>J:^. 
[0 0 3 7] ffilttlal%5'tt, ^!Jx.{i3Vf a-^^g-e 

fcum^Lfci^c pu, ^^-y, ^ v^— 7i- *i§iBg 

ifltRl 0Sr«tm**5*g'»c:tt'f h^y K 

2 1 ~ 2 n cO^-fH*^c:qtmm-§- S h 1 ~ S h n 
U S^y K«:»»3«S i 4 iSfcfi 

4 2tegBtMg*S xSfcttS y SrflWSTOBl;:* fiSSfl/C 



^5. *fc*J»iag&5fc:tt* * y fc'^-vflMStaMfc 

m Sr * =3r -v -*-«*-C8fcWatf r i »c J; o T «?*t S $ 
[0 0 3 8] fc*5^ ^ y hxt— y K 2 x frhMW) 

SfclSfll 6 ttftij »0gS 5 £ *V5 ftiJWm^- S P {r 

[0039] (»jt*jfe) ei 3 nmm 7 
x^mmnm<D^^-ym^m^mmir^ 0 &mzts 

l^T (a) fi^^-^SrJgfiK-fSSteoIlSXSWBH 
iSr^L, (b) yj&&.m±frb&1z&m<ostffi 

^xmjsxx^^iiwzx vMrftztix^z. 

[0 0 4 0]«iyfy/IMlS (0 3) : 
S 1 0 1 l±fcJgj5fci-4lS-e*> 5. StKltt 

30 S'j ufct>cox*fc-5<, SB^mMM 1 0 1 am^m^mm^ 

&lfe-fZtctb(D , m.mzti;Z>h(DX'h?)<, @ejm@coW^f 
turn *«4asfc0 3te8«ttas*-6fc©» «*tfi 
To^t^fflt?,. s^ttSA 1 0 1 (Dte&jsm 

[0041] iti«i«xa (04) : tiaMmmx 

40 K*t»Sr*«k:»d»Ufc*»#: 1 1 ~ 1 n ^igB^mSK 
10 1 co/^^ — >-1&f&ffi 1 0 0±(cM^j-f--5X@T'fo 
5« *^6<3*aaSr|212<07t3-^-Y— |>{r^i- 0 
[0 0 4 2] 4fa- mA*|£«&ffl^TfW»|Hll&5 
t-*fr^A*i-5 (SI) . f|iiJ»ia86 5ttA*Sttfc* 

»ftSbf*:i 0«Jiiti^'f>?yx7 h5t^y K2 
5r#«i-S« ^ ib?>A J =L--?ft^tyiXm®ft- 1 1~1 n 
<D5*>^-f^SrS^LTt it\ aiy^^^XS ((g) 
6) fftffltSxyftyl-^yfy^ttTfU'v' 
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[0 0 4 3] !f«A^I^B^ffl^Tf&J®[5]SS 

5tc»iti!b^ro^**5rfi^i-5 (S2) <, m^t^mv 

^i^ffi^tdUfc^oT-f ^-^x^ h5^y K2K& 

x, S y tr^ft?,. t'ibta-fi; iotfgg Jixfc 
tt**-C*iift £ 5 Kl» >T y hit 

y h 5£!E© 2 ^ y KKJ* £ 5 Bfcfflff ^ S h W®Et?ffi!)fflJ 

[ 0 0 4 4 J jfc^-e'ffiHJPEK 5 fi/-?^->-{5L«t*f8^# 
£-frT^< (S3~S10) o -^-WifitfffBfi. 0 

08 (a) KflW^lO'^ — ^PlI^&OXR^tt 

otfc'i *#©uijGu:: p io~ p i5*5fs:^ 

%nhka>*k&\z.ib'*X4l/9*S*y b^y K2&B8 

Tfc-5o 09*.fil2l8 (b) l:/TtS»^->'P2t 

^P20~P27^^LTfo^„ $?>ICEI8 (c) 
I9/^-yP3t1t ^y K«ra«**4-ifcJ:9 
ffi^frfcflEttfrSrS*^* i 5 g«£ P30~ P43dS 

[0 04 5] ilE^^-VffiS^tdS'J^T, $iJ«Ih1 . 
% 5 f±*&^<it«W#Sr«E*Bt 9 te£ttfi±^ f 5?* 
y b^y K2-HR2H-3 (S3) „ fti^T— o5fc«@ 
«£3:R**0 (S4) , |g££;ftfc9*J£$;fxfc9 L 

5) ZLX-O? v^y hit-y K2 05»2feSrH!tti- 
5 (S6) . B*ffi*fcJgLifel/M«»> (S7 : NO) . 
-Y V* v>iy h5S;^y K 2 <E>»j£trS&gcl, (S6) , B 
#M^lcjgLfct> (S7:YES) . 

*J£$;fx£ (S9) „ /^-y«5ilKLtv^ffi!3 (S 

9 : NO) . mm&l OCDOtiHt^y b'<Dmi£&Mffi.-f 

z> (S4~s7) . /<f—^i>m~ri,itb. m^-MWiW 
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(S 1 0) o <&<D-><y- — >'frfoZ>m-&lcte (S 1 0 : Y 
ES) , *<D;<r- — ^<DMf$Ltf'fjt>flZ> (S 3~S 
9) o 

[0 0 4 6] £X±<D>&m.lZ£ *) , ^-yfl2;SB 1 0 0 
±^«S)*1 OrtSjgftf+i&UfcU'v 1 ;* M^-Vl 0 2 
s *SJK^$^5. 04 (b) T'H-^ft4/^-^^$ 
tu.T i * 5 o iSft^ t?* v ^ y* - ^ffi<0J£ tv^-yog 

[0 0 4 7] B-fbXS (H5) : iftlStt, 
•yMtftM i o o±{c^$jxfc u-v 5 * b^t—yi o 2 

6 lcftJ#Pffi-§-S pSrMLtl^^ K^*— VI 02% 

i\ a^at ^xfttmi&mcomzfc^totim&mm 
-tzjtmx&Zo tmmm^n^mwmtmnvxHm 

S^L-CS-ftMaSrtToTti^o w±^@-fb*aa^j; 

[0 0 4 8] xyfy^i (16) : m-y^y-^X 
g«\ h^^ — ^1 0 2±^5>m .y9 : -X>'SrtTo 

T U-v 5 * h/^^ — V'CD^^tw^s/^V'i/g 10 1 Sr^i 

40 y^V^<^&©3iy^V^?£$rSffl1-5 0 0ij x. fiiS 

-vi 0 2<Dm<oizmmw£mi o l^^^tts. 

[0 0 4 9] ^*IS (07) : ^*Igf±uis/^V 

1 0 2»45FSj5e©-c, h«-»S:*i&»i-«t 
j^ltw-^ h/-^->-£fl&*-t-3, fiaj^tf 1 2 0 
°C^b 1 3 0°C{d;fiP!ftLfc7:n/-^i^ny;/^©W 
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[0 0 50] kM Ltc X o iz^mmwm^Xixtt. 4 v 
^ftET'fcSo 

[0 0 5 1 ] {*:<r>m,<r>m&W) **?Utt±fBfSlfi«H8 io 
* tf ± JE b fc igf tt if 7 * m <r> SKI: *f L 891 MR 

c: t tc: J; f , Tj-ty/PSS^i c^LS 
I /hS©R4BU:.fc tJffi^IBga;* h"e« 

i/ii®f i^It 5 r t fi < M^Jl-efc 5. 

fliJj&Bfc: «fc o Tff o T ^ Srffl 1/ * fcX^T&dS 

[0 0 5 2] Sfc, ±§E<V;7 v^n y h^iUciSijftlj!) 

Sfl58fcK-t-3*&ai: LTfi, «Etbfr©«14^©^rj!tk: 
[00 5 3] 

[00 54] #*?Hfc: itvfi, i/-^ h©»*SrWS-f- 



74 

[0 0 5 5] *&m\Z*tit£. hfc^BrWfcKtt 
[0 0 5 6] .*«MfcJ:*Hf'; Uv 5 * hSr^gfftfcKtt 

jotts u-v 5 ^ s ii^©£#2 s i k s. 

[0 0 5 7] #«93fc .fcftw:, ui^x h SrUBfWKKit 

fiy«SrEI*), »S5tJSffl4rT»fSr 
[EIffi©fK*^liiPJ] 

[EI 1 ] **M©3ltS»lfi^j3»t5y«^->'«3tSgfi© 

[0 2] |SafcJg«fc*$^«/<^ — i^fiJS^jfeSrWW*-* 
7p- ^-r— hT*fc3„ 

[H13] &^>y*?^?!§Mf&xm<OVLWmX'ib<0, 
(a) f*S«»fSEI, (b) teSSspffiia-efcSo 

[m 4] «tt»flEW*xe©»wia-e*)»>, (a) amm 
mmm. (b) tts«¥ffim-efcs„ 

[B5] H'fkXSwttWHTffcO. (a) ttStSWE 
0. (b) ttS«¥®IHT*fc?>o IS«t^^-^A//cS!ttti^ 

[0 6] ^y^^^xe©|ftl«0-C*)9, (a) ttfflfi 
KrSSI. .(b) (iS«¥SISlT'fo.5o ^^-Sra A/fc'M 
WiW-^m 1/ ^c#-g-(DiP^XST-fo So 

[0 7] ^*X@©IftPJ0T-fef9, (a) f±»®»fE 
'0. (b) HISTOiffc^o «*JWSrffll^»&© 

[0 8] ^^-v(fcjlfflf«©ttMHt?*)S. 

.2, 2x, 2 1~2 n""f/?i?i y hSC^-y K 
3, 3x, 31~3n •••feia^B 

5- W»0B 

6- Hft:»« 

l x, ii~i n-«K»* (;<*->Mi&tfm) 

1 0 1 

1 0 h'*f — s 
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